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Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Sir: 

This is an appeal from the decision dated September 1, 2004 of the Examiner 
finally rejecting claims 15, 19, 38-39, 45-57, 60-62, 65-66, and 69-72. 



Real Party in Interest 
The real party in interest is National Semiconductor Corporation as indicated 
in the assignment recorded at reel 9496, frame 0725-0726, September 30, 1998. 



Related Appeals and Interferences 
Appellant is not aware of any other related appeals or interferences. 
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Status of Claims 

Claims 15, 19, 38-39, 45-57, 60-62, 65-66, and 69-72 stand rejected under 35 
U.S.C. §103(a) as being unpatentable over Gens et al. (U.S. Patent No. 5,515,225) 
considered alone, or in view of the Admitted Prior Art (APA). 

Claims 40-44, 58-59, 63-64, and 67-68 have been allowed. 

Claims 1-14, 16-18, and 20-37 have been cancelled. 

Claims 15, 19, 38-39, 45-57, 60-62, 65-66, and 69-72 are being appealed. 

Status of Amendments 
The last amendment entered into the case was Appellant's amendment filed 
on June 14, 2004. 

Summary of Claimed Subject Matter 

The subject matter of independent claim 15 is shown in appellant's FIG. 16, 
and is a semiconductor chip. The semiconductor chip of the present invention 
includes a plurality of pads (which can be read to be the elements labeled PAD as 
well as the pads 1620 shown in FIG. 16 and discussed on page 34, line 1 of 
appellant's specification). The semiconductor chip also includes an electrostatic 
discharge (ESD) negative ring (which can be read to be ESD negative ring 1610 
shown in FIG. 16 and discussed on page 33, line 27). 

In addition, the semiconductor chip includes a plurality of ESD positive lines 
(which can be read to be the positive ESD wires 1640-1647 shown in FIG. 16 and 
discussed on page 34, line 12). Further, the semiconductor chip includes a plurality 
of ESD switches that are connected to the positive lines and the ESD negative ring 
(which can be read to be the ESD switches 1625 shown in FIG. 16 and discussed on 
page 34, lines 1-2). 
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As shown in appellant's FIG. 16, the plurality of positive lines (positive ESD 
wires 1640-1647) are not electrically connected to each other (see also page 34, 
lines 14-15). Further, the plurality of positive lines (positive ESD wires 1640-1647) 
are not directly connected to a pad (PAD). In addition, each ESD switch (1625) is 
connected to a positive line (1640-1647) and the ESD negative ring (ring 1610). 

The semiconductor chip further includes a plurality of first diodes (which can 
be read to be the lower ESD diodes 1630 shown in appellant's FIG. 16 and discussed 
on page 34, line 7 of appellant's specification). The first diodes (1630) are 
connected to the pads (PADS) so that each diode (1630) is connected to a pad 
(PAD) and the negative ring (1610). 

The semiconductor chip further includes a plurality of second diodes (which 
can be read to be the upper ESD diodes 1635 shown in FIG. 16 and discussed on 
page 34, lines 7-8). The second diodes (1635) are connected to the pads (PADS) so 
that each second diode (1635) is connected to a pad (PAD) and a positive line 
(1640-1647). 

The subject matter of independent claim 51 is shown in appellant's FIG. 16, 
and is a semiconductor chip. The semiconductor chip of claim 51 is the same as the 
semiconductor chip of claim 15 except that claim 51 drops the recitation that none of 
the positive lines are directly connected to a pad. In addition, claim 51 recites that a 
switch (1625) of the plurality of ESD switches (1625) passes a current from a 
positive line (1640-1647) to the negative ring (1610) when a voltage on the positive 
line (1640-1647) rises at a first rate (such as the rate of an ESD event). 

The subject matter of independent claim 57 is shown in appellant's FIG. 16, 
and is a semiconductor chip. The semiconductor chip of claim 57 is the same as the 
semiconductor chip of claim 15 except that claim 57 recites that each first diode 
(1630) is connected between a pad (PAD) and the negative ring (1610), whereas 
claim 15 recites that each first diode (1630) is connected to a pad (PAD) and the 
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negative ring (1610). A first diode (1630) shown in appellant's FIG. 16 is both 
connected between and to a pad (PAD) and the negative ring (1610). 

Claim 57 also recites that each second diode (1635) is connected between a 
pad (PAD) and a positive line (1640-1647), whereas claim 15 recites that each 
second diode (1635) is connected to a pad (PAD) and a positive line (1640-1647). A 
second diode (1635) shown in appellant's FIG. 16 is both connected between and to 
a pad PAD and a positive line (1640-1647). 

The subject matter of independent claim 62 is shown in appellant's FIG. 16, 
and is a semiconductor chip. The semiconductor chip of claim 62 is the same as the 
semiconductor chip of claim 51 except that claim 62 recites that a first rate (such as 
an ESD rate) is faster than a second rate (such as a start up rate, see page 31, lines 
23-26 and page 35, lines 1-3 of appellant's specification). 

Claim 62 also recites that each first diode (1630) is connected between a pad 
(PAD) and the negative ring (1610), whereas claim 51 recites that each first diode 
(1630) is connected to a pad (PAD) and the negative ring (1610). A first diode 
(1630) shown in appellant's FIG. 16 is both connected between and to a pad (PAD) 
and the negative ring (1610). 

Claim 62 also recites that each second diode (1635) is connected between a 
pad (PAD) and a positive line (1640-1647), whereas claim 51 recites that each 
second diode (1635) is connected to a pad (PAD) and a positive line (1640-1647). A 
second diode (1635) shown in appellant's FIG. 16 is both connected between and to 
a pad (PAD) and a positive line (1640-1647). 

The subject matter of dependent claim 45 is shown in appellant's FIG. 16, 
which requires that the plurality of ESD positive lines (1640-1647) not be directly 
connected to a steady voltage source. As shown in FIG. 16, the plurality of ESD 
positive lines (1640-1647) are separated from a steady voltage source by diodes 
1630 and 1635. 
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Grounds of Rejection to be Reviewed on Appeal 
Claims 15, 19, 38-39, 45-57, 60-62, 65-66, and 69-72 stand rejected under 35 
U.S.C. §103(a) as being unpatentable over Gens et al. (U.S. Patent No. 5,515,225) 
considered alone, or in view of the Admitted Prior Art (APA). 

Argument 

Rejection under 35 U.S.C. §103(a) as being unpatentable over Gens et al. 
(U.S. Patent No. 5,515,225) considered alone, or in view of the Admitted Prior Art 
(APA). * 

Claims 15, 19, 38-39, 45-50. 57, 60-61, and 69-70 

The following comments apply to claims 15, 19, 38-39, 45-50, 57, 60-61, and 

69-70. 

Claim 15 recites, in part, 

"a plurality of pads; [and] 

"a plurality of ESD positive lines, the plurality of positive lines not being 
electrically connected to each other, none of the positive lines being directly 
connected to a pad. [Brackets added.] 

Independent claim 57 recites similar limitations. 

In rejecting the claims, the Examiner pointed to pads PI and P2 shown in 
FIG. 3 of Gens as constituting the plurality of pads. In addition, the Examiner 
pointed to the "horizontal lines" which are connected to the right side of the high 
power supply boxes labeled VDD1 and VDD2 (and the vertical extensions connected 
to the horizontal lines) as constituting the plurality of positive lines in Gen's 
structure. 
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The Gens reference, however, expressly teaches that the boxes PI, P2, VDD1, 
VDD2, VSS1, and VSS2 are pads. Boxes PI and P2 are I/O pads, boxes VDD1 and 
VDD2 are power supply pads, and boxes VSS1 and VSS2 are ground pads, (See 
FIGS. 2 and 3, column 3, line 38, column 3, lines 44-45, and column 4, lines 5-7 of 
the Gens reference.) Since the horizontal lines shown in FIGS. 2 and 3 of Gens are 
directly connected to pads VDD1 and VDD2, it is not possible for the horizontal lines 
to be read to be the positive lines required by claims 15 and 57. 

In responding to appellant's argument, the Examiner appears to argue that 
the claim term "pads" means "pads that carry varying voltages when operating 
normally under non-ESD conditions/' In other words, the Examiner appears to 
argue that the claim term "pad" can not be read to be a pad that is connected to a 
steady voltage, such as a power supply voltage or ground, when operating normally 
under non-ESD conditions. 

To reach this interpretation, the Examiner argues that when determining the 
meaning of a claim term, the Examiner may turn to the specification for assistance. 
In this case, because the claims were restricted to the embodiment shown in FIG. 16 
(see election of species requirement dated March 23, 2000 and appellant's response 
dated April 13, 2000), the Examiner appears to argue that the Examiner may not 
consider any other portion of appellant's specification other than paragraphs which 
directly relate to FIG. 16. 

Having focused solely on the paragraphs that directly relate to FIG. 16, the 
Examiner argued that appellant's specification only describes I/O pads 1620, and 
does not recite VCC pads and ground pads. The Examiner then concluded that 
because the paragraphs in appellant's specification which deal directly with FIG. 16 
only describe I/O pads, then the claim term "pad" must be read to mean an "I/O 
pad" or a "pad that carries varying voltages when operating normally under non-ESD 
conditions." 
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Given this interpretation, the Examiner appears to argue that a pad that is 
connected to a steady voltage, such as a power supply voltage or ground, during 
non-ESD conditions can not be read to be an I/O pad. Thus, the Examiner argues 
that since the VDD1 and VDD2 power pads shown in FIG. 3 of Gens are connected 
to a steady voltage during non-ESD conditions, the VDD1 and VDD2 power pads can 
not be read to be pads. 

Thus, the first issue addressed by the Examiner is whether the Examiner may 
consider other portions of appellant's specification, or whether the Examiner must 
limit the review to only those paragraphs that directly relate to FIG. 16 because the 
claims were restricted to the embodiment shown in FIG. 16. From what appellant 
can determine, the Examiner has not cited any authority for the argument that the 
Examiner must limit the review. 

In the amendment filed on October 27, 2003, appellant noted that to 
determine the meaning of a claim term, the PTO must review the entire patent 
disclosure. Rowe v. Dror , 112 F.3d 473, (Fed. Cir. 1997). In view of Rowe, the 
Examiner must consider appellant's entire disclosure, including FIGs. 1-16, when 
interpreting a claim term. As a result, the Examiner erred by limiting the Examiner's 
review to only FIG. 16 and the associated text of appellant's specification. 

From what appellant can determine, the Examiner has not addressed 
appellant's argument that, in view of Rowe, the Examiner must review the entire 
specification when interpreting the meaning of a claim term. (In the Official Action 
mailed September 1, 2004, the Examiner attempted to make a distinction between 
being connected to a pad versus being connected to said pads, which appellant 
respectfully does not understand.) 

When considering the entire specification, appellant's specification makes 
numerous references to I/O pads, VCC pads, and ground pads. For example, 
appellant's FIG. 4 shows an I/O pad, a dirty ground pad, a substrate ground pad, a 
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dean ground pad, and an analog ground pad, while appellant's FIG. 6 shows an I/O 
pad, a dirty VCC pad, a clean VCC pad, and an analog VCC pad, and appellant's FIG. 
7 shows a shared VCC pad. Thus, appellant's disclosure refers to I/O pads, VCC 
pads, and ground pads. Further, appellant's FIG. 16 shows numerous pads which 
are only labeled as pads PADS. 

After the entire disclosure has been reviewed, the PTO must give the claims 
their broadest reasonable interpretation in light of the specification. In re Zletz . 893 
F.2d 319, (Fed. Cir. 1989). Thus, since the claims require "a plurality of pads," and 
appellant's specification discloses I/O pads, VCC pads, and ground pads, the 
broadest reasonable interpretation of the claim term "pads" must include I/O pads, 
power pads, and ground pads. 

Therefore, as required by Zletz , the claim term "pads" can not be given an 
interpretation that is narrower and, as a result, can not be interpreted to mean 
"pads that carry varying voltages when operating normally under non-ESD 
conditions." Thus, when the claim term "pads" is applied to the Gens reference, the 
claim term "pads" includes both structures that carry varying voltages and structures 
that carry steady voltages under non-ESD conditions. As a result, the horizontal 
lines shown in FIG. 3 of Gens can not be read to be the positive lines of the claims 
because these lines are connected to pads. 

The type of input received by the pad is not claimed, and may not be read 
into the claim as a limitation. As a result, as noted above, the VDD1 and VDD2 
power pads shown in FIG. 3 of Gens must be read to be pads. Thus, the horizontal 
line connected to the VDD1 and VDD2 power pads can not be read to be the positive 
lines required by the claims. 

The Examiner also argued that it would be obvious to utilize a pair of parallel 
head-to-toe diodes between the power supply pad VDD1 and bus Rl, citing column 
4, lines 28-36 of Gens. However, using two diodes in parallel does not change the 
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above argument. With a pair of parallel diodes, the inputs of both diodes would be 
connected to the high voltage pad VDD1 via a horizontal line, which the Examiner 
has read to be a positive line of the plurality of positive lines. Thus, since the 
horizontal line that lies between power supply pad VDD1 and a pair of parallel diodes 
directly contacts the power supply pad VDD1, the horizontal line can not be read to 
be a positive line. 

In response to the argument that the horizontal line identified by the 
Examiner can not be read to be a positive line, the Examiner appears to alternately 
argue, with no apparent support from Gens, that it would be obvious to place an 
additional diode between the power pads and the horizontal lines because such an 
arrangement would provide additional isolation. 

For example, the Examiner appears to argue that it would be obvious to add a 
diode next to each power pad such that a first end contacts a pad, like power pad 
VDD1, and a second end contacts the horizontal line which, in turn, is connected to 
the diodes, like diodes Dland D2. With the addition of a diode, the Examiner argues 
that the horizontal lines would no longer be in direct contact with the power supply 
pads. The Examiner further argues that one skilled in the art would be motivated to 
add this additional diode to each power pad to increase isolation. 

The ESD path is used to protect the gate oxide junctions of the transistors 
that are connected to an input node from destructive breakdown and must, 
therefore, be a very low impedance path. However, adding a diode adjacent to each 
power pad adds the impedance of two additional diodes in the ESD path, when the 
path begins at one power pad and ends at another power pad. 

One skilled in the art would not be motivated to increase the impedance of an 
impedance sensitive path without some evidence that the increase in impedance 
provides a significant benefit. The Examiner, however, has not provided any 
evidence that isolation, the argued benefit, is an issue. One skilled in the art would 
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not be motivated to increase the impedance of an impedance sensitive path to 
increase the isolation if the existing isolation is fine. 

In addition, the Examiner has not provided any evidence that adding 
additional diodes adjacent to the power pads would substantially increase the 
isolation. One skilled in the art would not be motivated to increase the impedance 
of an impedance sensitive path to increase the isolation if the resulting increase in 
isolation would be relatively minor. 

MPEP §2142 requires the Examiner to factually support any prima facia 
conclusion of obviousness. In addition, if the Examiner does not produce a prima 
facia case, the applicant is under no obligation to submit evidence of 
nonobviousness. In the present case, the Examiner has not factually supported a 
prima facia conclusion of obviousness. The Examiner provided no evidence that 
isolation is an issue, or that adding diodes would substantially increase isolation. 

The addition of diodes to the FIG. 3 circuit of Gens as suggested by the 
Examiner would significantly increase the impedance of an impedance sensitive path, 
going from three devices (diodes Dl and D2 and switch Z in FIG. 2) to five devices 
(with the addition of two diodes in a first power pad to a second power pad ESD 
path). As a result, one skilled in the art would not be motivated to take this step 
without evidence that isolation is an issue, and that adding diodes would 
substantially increase the isolation. Since the Examiner has not provided this 
evidence, the Examiner has not established a prima facia case of obviousness. 

Thus, since FIG. 3 of Gens teaches that the horizontal lines identified by the 
Examiner as positive lines are directly connected to pads, the use of parallel diodes 
does not prevent a horizontal line of Gens from directly contacting a pad, and since 
the Examiner has not provided a prima facia case of obviousness with respect to the 
addition of diodes adjacent to the power pads, independent claims 15 and 57 are 
patentable over Gens, and Gens in view of the Admitted Prior Art (APA). 
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In addition, since claims 19, 38-39, 45-50, and 69 depend either directly or 
indirectly on claim 15, claims 19, 38-39, 45-50, and 69 are patentable over Gens, 
and Gens in view of the Admitted Prior Art (APA) for the same reasons as claim 15. 
Further, since 60-61 and 70 directly depend from claim 57, claims 60-61 and 70 are 
patentable over Gens, and Gens in view of the APA for the same reasons as claim 
57. 

Claims 15, 19, 38-39, 45-57, 60-62. 65-66, and 69-72 

The following comments apply to claims 15, 19, 38-39, 45-57, 60-62, 65-66, 
and 69-72. 

Claim 15 also recites, in part, 

"an electrostatic discharge (ESD) negative ring: 

"a plurality of ESD switches connected to the ESD positive lines and the 
ESD negative ring so that each ESD switch is connected to a positive line and 
the ESD negative ring; 

"a plurality of first diodes . . .; and 

a plurality of second diodes . . .. 

Independent claims 51, 57, and 62 recite similar limitations. 

In further rejecting the claims, the Examiner pointed to bus R2 shown in FIG. 
3 of Gens as constituting the ESD negative ring, and a plurality of switches (diodes) 
that are connected to the ESD positive lines and the ESD negative tine as 
constituting the ESD switches of claim 15. In addition, the Examiner pointed to 
diodes D2 shown in FIG. 2 of Gens as constituting the first diodes of the claims, and 
diodes Dl shown in FIG. 2 of Gens as constituting the second diodes of the claims. 

With respect to the plurality of ESD switches, the Examiner appears to argue 
that the diodes D2 shown in FIG. 2 of Gens can be read to be the plurality of 
switches required by the claims because the diodes D2, which the Examiner has also 
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read to be the plurality of first diodes of the claims, are the only elements connected 
to both the horizontal lines (read by the Examiner to be the positive lines) and the 
ESD negative ring R2. 

The Examiner appears to indicate that Gens does not teach that the diodes 
D2 shown in FIG. 2 are switches (see page 2 of September 1, 2004 Official Action, 
last two lines), but argues that the diodes D2 can be read to be switches because 
the diodes D2 are inherently switches. An ESD switch is commonly understood to be 
a device that remains open and prevents a current from flowing from a positive line 
to a negative line when a first voltage spike occurs, such as at power up, and closes 
and allows a current to flow from the positive line to the negative line when a 
second voltage spike, such as an ESD event, occurs. 

The diodes D2 shown in FIG. 2 of Gens, however, never operate in this 
manner. When operating normally, diode D2 remains open and prevents a current 
from flowing from power pad VDD1 to the ESD negative ring R2. However, from 
what appellant can determine, there is never a normal operating instance where the 
diodes D2 shown in FIG. 2 of Gens close and provide a current path from power pad 
VDD1 to the ESD negative ring R2. Thus, since the diodes D2 are never operated as 
switches, these devices can not be read to be switches. 

In the alternative, the Examiner argues that appellant's FIG. 1 and FIG. 2 (the 
APA) show a plurality of ESD switches connected to the positive line and the 
negative ring. Appellant notes, however, that appellant's FIG. 1A, FIG. IB, and FIG. 
2 each show only one switch, switch 130 shown in FIGS. 1A and IB, and switch 210 
in FIG. 2. Thus, each figure of the APA shows only a single ESD switch. 

The Examiner further argued that it would also have been obvious to connect 
a plurality of switches between the horizontal (positive) lines and the ESD negative 
ring R2 in Gens in order to provide a more effective uni-directional flow of current 
during ESD operation. Since the Examiner has read the horizontal lines connected to 
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the power supply pad VDD1 to be the positive lines, the Examiner has effectively 
argued that it would be obvious to connect a switch between the power supply pad 
VDD1 and the ESD negative ring R2 of Gens in order to provide a more effective uni- 
directional flow of current during ESD operation. 

The Examiner, however, has not provided any evidence that adding switches 
to Gens in this manner would improve the current flow during an ESD event, or even 
allow the Gens circuit to operate as intended. (If an added switch between the 
power supply pad VDD1 and bus R2 breaks down and provides current path to bus 
R2 before switch Z shown in Gens FIG. 2, the FIG. 2 circuit of Gens will not operate 
as intended. If the added switch breaks down after switch Z, then the added switch 
provides no benefit.) 

As a result, the Examiner has not established a prima facia case of 
obviousness. Thus, since the diodes D2 shown in FIG. 2 of Gens never function as a 
switch between a power pad and bus R2, and the Examiner did not set forth a prima 
facia case of obviousness with regard to adding switches to Gens, independent 
claims 15, 51, 57, and 62 are patentable over Gens, and Gens in view of the 
Admitted Prior Art (APA). 

In addition, since claims 19, 38-39, 45-50, and 69 depend either directly or 
indirectly on claim 15, claims 19, 38-39, 45-50, and 69 are patentable over Gens, 
and Gens in view of the Admitted Prior Art (APA) for the same reasons as claim 15. 
Further, since claims 52-56 and 71 directly depend from claim 51, claims 52-56 and 
71 are patentable over Gens, and Gens in view of the APA for the same reasons as 
claim 51. Since claims 60-61 and 70 directly depend from claim 57, claims 60-61 
and 70 are patentable over Gens, and Gens in view of the APA for the same reasons 
as claim 57. Since claims 65-66 and 72 directly depend from claim 62, claims 65-66 
and 72 are patentable over Gens, and Gens in view of the APA for the same reasons 
as claim 62. 
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Claims 45-47 

The following comments apply to claims 45-47. 

In rejecting claim 45, the Examiner stated that Gens teaches a plurality of 
ESD positive lines that are not directly connected to a steady voltage source. The 
Examiner, however, has pointed to the horizontal lines connected to the power pads, 
e.g., VDD1 and VDD2, as constituting the plurality of ESD positive lines required by 
the claims. If the horizontal lines identified by the Examiner are read to be the 
positive lines required by the claims, then the Gens reference teaches that these 
horizontal lines are directly connected to the power pads VDD1 and VDD2, which are 
steady voltage sources when operating normally. Thus, claim 45 is patentable over 
Gens, and Gens in view of the Admitted Prior Art (APA) for these additional reasons. 
Furher, since claims 46 and 47 directly and indirectly depend from claim 45, claims 
46 and 47 are patentable over Gens, and Gens in view of the APA for the same 
reasons as claim 45. 

Claims 51-56, 71. 62, 65-66, and 72 

The following comments apply to claims 51-56, 71, 62, 65-66, and 72. 

Independent claims 51 and 62 also require that a switch pass a current from 
a positive line to the negative ring. The Examiner pointed to FIG. 2 of appellant's 
specification (the APA) as teaching an ESD switch that includes a transistor. (The 
ESD switch shown in APA FIG. 2 uses three transistors.) The Examiner argued that 
the APA ESD switch passes current when a voltage rises at a first rate. 

The Examiner next appears to argue that it would be obvious to use the ESD 
transistors shown in FIG. 2 of the APA between each horizontal line (which has been 
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read to be a positive line), and the bus R2. Since each horizontal line is directly 
connected to a power pad, the Examiner is effectively arguing that it would be 
obvious to use the ESD transistors shown in FIG. 2 of the APA between each power 
pad, e.g., pads VDD1 and VDD2, and the bus R2. 

The Examiner argued that one skilled in the art would be motivated to add 
the ESD transistors in order to improve the switching capabilities of the device 
during an ESD event. However, adding the ESD transistors to each power pad 
would increase the area consumed by the ESD protection circuit. One skilled in the 
art would not be motivated to add devices and consume circuit area without some 
evidence that the use of the ESD transistors would improve switching. 

The Examiner, however, has not provided any evidence that adding the APA 
ESD transistors shown in FIG. 2 in this way would improve the switching capabilities, 
or even allow the Gens circuits to operate as intended. As a result, the Examiner 
has not established a prima facia case of obviousness. Thus, claims independent 
claims 51 and 62 are patentable over Gens, and Gens in view of the Admitted Prior 
Art (APA) for these additional reasons. Further, since claims 52-56 and 71 directly 
depend from claim 51, claims 52-56 and 71 are patentable over Gens, and Gens in 
view of the APA for the same reasons as claim 51. Further, since claims 65-66 and 
72 directly depend from claim 62, claims 65-66 and 72 are patentable over Gens, 
and Gens in view of the APA for the same reasons as claim 62. 
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Conclusion 



The Examiner's rejections are clearly erroneous and should be reversed. 



Dated: /-/<P-£>^S~ 



30 Fifth Street, Suite 200 
P.O. Box 300 

Petaluma, CA 94953-0300 
Telephone: (707) 762-5500 
Facsimile: (707) 762-5504 
Customer No. 33402 



By 



Respectfully submitted, 



Mark C. Pickering 
Registration No. 36,239 
Attorney for Applicant 
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CLAIMS APPENDIX 

15. A semiconductor chip having a substrate of a first conductivity type, 
the chip comprising: 

a plurality of pads; 

an electrostatic discharge (ESD) negative ring: 

a plurality of ESD positive lines, the plurality of positive lines not being 
electrically connected to each other, none of the positive lines being directly 
connected to a pad; 

a plurality of ESD switches connected to the ESD positive lines and the ESD 
negative ring so that each ESD switch is connected to a positive line and the ESD 
negative ring; 

a plurality of first diodes connected to the pads so that each first diode is 
connected to a pad and the negative ring; and 

a plurality of second diodes connected to the pads so that each second diode 
is connected to a pad and a positive line. 

19. The chip of claim 15 wherein the ESD negative ring encircles the 
periphery of the chip. 

38. The chip of claim 19 wherein none of the plurality of positive lines 
encircles the periphery of the chip. 

39. The chip of claim 15 wherein a switch of the plurality of switches 
includes a transistor connected to a positive line and the negative ring. 
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45. The chip of claim 15 wherein the ESD positive lines are never directly 
connected to a steady voltage source. 

46. The chip of claim 45 wherein each second diode has an anode 
electrically connected to a pad. 

47. The chip of claim 46 wherein a positive line is connected to the 
negative ring via a plurality of ESD switches. 

48. The chip of claim 15 wherein each second diode has an anode 
electrically connected to a pad. 

49. The chip of claim 48 wherein a positive line is connected to the 
negative ring via a plurality of ESD switches. 

50. The chip of claim 15 wherein a positive line is connected to the 
negative ring via a plurality of ESD switches. 

51. A semiconductor chip having a substrate of a first conductivity type, 
the chip comprising: 

a plurality of pads; 

an electrostatic discharge (ESD) negative ring: 

a plurality of ESD positive lines, the plurality of positive lines not being 
electrically connected to each other; 

a plurality of ESD switches connected to the ESD positive lines and the ESD 
negative ring so that each ESD switch is connected to a positive line and the ESD 
negative ring, a switch of the plurality of ESD switches passing a current from a 
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positive line to the negative ring when a voltage on the positive line rises at a first 
rate; 

a plurality of first diodes connected to the pads so that each first diode is 
connected to a pad and the negative ring; and 

a plurality of second diodes connected to the pads so that each second diode 
is connected to a pad and a positive line. 

52. The chip of claim 51 wherein the switch blocks a current from flowing 
from the positive line to the negative ring when a voltage on the positive line rises at 
a second rate that is different from the first rate. 

53. The chip of claim 51 wherein a second diode is forward biased when 
the voltage on the positive line rises at the second rate. 

54. The chip of claim 51 wherein none of the plurality of positive lines 
encircles the periphery of the chip. 

55. The chip of claim 51 wherein a positive line is connected to the 
negative ring via a plurality of ESD switches. 

56. The chip of claim 51 wherein an ESD switch is directly connected to a 
positive line and the negative ring. 

57. A semiconductor chip having a substrate of a first conductivity type, 
the chip comprising: 

a plurality of pads; 

an electrostatic discharge (ESD) negative ring: 
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a plurality of ESD positive lines, the plurality of positive lines not being 
electrically connected to each other, none of the positive lines being directly 
connected to a pad; 

a plurality of ESD switches connected to the ESD positive lines and the ESD 
negative ring so that each ESD switch is connected to a positive line and the ESD 
negative ring; 

a plurality of first diodes connected so that each first diode is connected 
between a pad and the negative ring; and 

a plurality of second diodes connected so that each second diode is connected 
between a pad and a positive line. 

60. The semiconductor chip of claim 57 wherein an ESD switch is directly 
connected to a positive line and the negative ring. 

61. The semiconductor chip of claim 57 wherein none of the positive lines 
encircles the periphery of the chip. 

62. A semiconductor chip having a substrate of a first conductivity type, 
the chip comprising: 

a plurality of pads; 

an electrostatic discharge (ESD) negative ring: 

a plurality of ESD positive lines, the plurality of positive lines not being 
electrically connected to each other; 

a plurality of ESD switches connected to the ESD positive lines and the ESD 
negative ring so that each ESD switch is connected to a positive line and the ESD 
negative ring, a switch of the plurality of ESD switches passing a current from a 
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positive line to the negative ring when a voltage on the positive line rises at a first 
rate that is faster than a second rate; 

a plurality of first diodes connected so that each first diode is connected 
between a pad and the negative ring; and 

a plurality of second diodes connected so that each second diode is connected 
between a pad and a positive line. 

65. The semiconductor chip of claim 62 wherein an ESD switch is directly 
connected to a positive line and the negative ring. 

66. The semiconductor chip of claim 62 wherein none of the positive lines 
encircles the periphery of the chip. 

69. The chip of claim 15 wherein a second diode is directly connected to a 
pad and directly connected to a positive line. 

70. The chip of claim 57 wherein a second diode is directly connected to a 
pad and directly connected to a positive line. 

71. The chip of claim 51 wherein a second diode is directly connected to a 
pad and directly connected to a positive line. 

72. The chip of claim 62 wherein a second diode is directly connected to a 
pad and directly connected to a positive line. 
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EVIDENCE APPENDIX 



The Evidence Appendix is empty. 
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RELATED PROCEEDINGS APPENDIX 



The Related Proceedings Appendix is empty. 
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